I In nt tr ro od du uc ct ti io on n: : Intra-articular fractures often portend secondary osteoarthritis (OA), chronic pain, and decreased joint function. The success of peri-articular fracture management depends not only on how the fracture is treated, but also on the fracture type and severity. There is currently no practical means to objectively measure fracture comminution and injury severity. This is a problem because comparing results from disparate fracture series hinders compilation of a body of literature and collective experience to guide patient care, aimed at restoring joint function and forestalling OA.
F Fi ig gu ur re e 1 1: Assessment of fragment displacement and soft tissue injury began with (a) alignment of the proximal base of the fractured tibia with a mirrored image of its healthy contralateral limb. (b) Fragment displacement was indexed by calculating the volume of tissues through which fracture fragments were dispersed. (c) The volume of non-osseous regions in the fractured limb, minus the analogous intact volume, was used to quantify the degree of soft tissue swelling.
In independent grading sessions, the fracture cases were ranked for injury severity by three experienced orthopaedic traumatologists. The rankings were from lowest to highest severity, based on the appearance of A-P and lateral radiographs. 4 Raters were blinded to the CT-derived data, and to all identifying information. Concordance rates were calculated to gauge agreement between the three raters and between each rater's assessment of fracture severity and the CT-based severity measures.
R Re es su ul lt ts s: : Fracture energies ranged from 11 to 53 J, and fragment displacement volumes ranged from 3.4 to 47.4 cm 3 , reflecting a wide variation in severity, fairly evenly distributed across the fracture series.
The concordance between the three raters ranged from 87 to 91% (Figure 2 ). The rank ordering of the fracture energy metric agreed well with the raters' judgment, with concordance rates from 73 to 76%. The concordance rates between raters' assessment of fracture severity and fragment displacement were higher, from 82 to 89%. The CT-based soft tissue swelling metric had agreement rates with the clinical fracture rankings of 61 to 65%. D Di is sc cu us ss si io on n: : The concordance rates confirm strong agreement between the subjective expert opinion of fracture severity and the objective CTbased measures. The differences in concordance between the two CT based bony metrics and the clinical rank orderings suggest that clinicians consider fragment displacement a more important indicator of severity than fracture comminution.
This constitutes the first objective, CT image-analysis-based measurement of fracture severity. With further refinement, these conceptually novel methods have the potential to serve as a valuable tool, allowing one to control for this previously confounding variable in large multi-center studies.
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